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DETAILED ACTION 

1. The amendment with respect to the Election of the claims due to a restriction 
requirement dated 04/19/2007 has been entered and made of record. 

2. The applicant has elected Claims 18-47 without traverse. 

3. Claims 1-17 has been cancelled and will not be considered for further 
prosecution. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 18-23 and 25-47 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cuche et al (US 6262818) hereafter Cuche. 

4. Regarding Claim 18 Cuche discloses a method for detecting differences 
between complex images in (Figs 1), comprising: acquiring a first complex image 
and a second complex image, the first and second complex images including 
similar features (Elements 1,4,5, Col 11 Lines 24-57 and Col 6 Lines 26-46); 
selecting a plurality of aberration values for the first complex image from an 
anticipated aberration range at (Col 22 Lines 30-33 and Col 23 Lines 16-22); 
computing an aberration function for each of the selected aberration values at 
(Col 16 Lines 14-50 and Col 22 Lines 36-44); iteratively modifying the first 
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complex image by eacli of the aberration functions at (Col 23 Lines 10-65); 
comparing the modified complex image with the second complex image; and 
determining an abenration correction value by selecting the aberration value that 
yields the smallest difference between the modified complex image and the 
second complex image at (Col 2 Lines 9-14,32-67 and Col 23 Lines 10-37). 

5. Regarding Claim 19, Cuche discloses the method of claim 18, further 
comprising performing a Fourier transform on the first complex image such that 
the first complex image is modified in a frequency domain at (Col 8 Lines 29-35). 

6. Regarding Claim 20, Cuche discloses the method of claim 19, further 
comprising performing an inverse Fourier transform on the modified complex 
image before comparing the modified complex image with the second complex 
image at (Col 8 Lines 36-49). 

7. Regarding Claim 21, Cuche discloses the method of claim 18, wherein 
comparing the modified complex image with the second complex image 
comprises determining a variance of a modulus of a ratio of the modified complex 
image and the second complex image at (Col 6 Lines 38-46 and Col 23 Lines 
24-37). 

8. Regarding Claim 22, Cuche discloses the method of claim 21 , wherein 
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determining the aberration correction value comprises selecting the ratio haying 
the smallest variance between the modified complex image and the second 
complex image at (Col 21 Lines 13*38). 

9. Regarding Claim 23, Cuche discloses the method of claim 18, wherein the first 
and second complex images comprise holographic images in (Fig 1 Elements . 
4,5 and Col 6 Lines 26-46). 

10. Regarding Claim 25, Cuche discloses the method of claim 18, wherein the 
aberration value comprises a focus value at (Col 23 Lines 24-*32,43-48 and Col 
24 Lines 5-9). 

11. Regarding Claim 26, Cuche discloses a method for detecting differences 
between complex images in (Figs 1), comprising: acquiring a first complex image 
and a second complex image, the first and second complex images including 
similar features at (Elementsi, 4,5, Col 11 Lines 24-57 and Col 6 Lines 26-46); 
selecting a plurality of aberration values for the first complex image from an 
anticipated aberration range at (Col 22 Lines 30-33 and Col 23 Lines 16-22); 
computing an aberration function for each of the selected aberration values at 
(Col 16 Lines 14-50 and Col 22 Lines 36-44); performing a Fourier transform on 
the first complex image to obtain a transformed complex image at (Col 8 Lines 
29-35); iteratively modifying the transformed complex image by each of the 
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aberration functions (Col 23 Lines 10-65) ; performing an inverse Fourier 
transform on the modified complex image to convert the low frequency ration into 
a time domain (Col 8 Lines 36-49); comparing high frequency components of the 
transformed complex image with high frequency components of the second 
complex image; and determining an aberration correction value by selecting the 
aberration value that yields the smallest difference between the transformed 
complex image and the second complex image at(Col 2 Lines 9-14,32-67 and 
Col 23 Lines 10-37). At (Col 8 Lines 46-49 and Col 9 Lines 15-25) Cuche 
discloses that the low frequencies are suppressed (exclude) leaving only high 
frequencies to be compared. 

12. Regarding claim 27, Cuche discloses the method of claim 26, wherein 
comparing the transformed complex image with the second complex image 
comprises determining a variance of a modulus of a ratio of the transformed 
complex image and the second complex image at (Col 6 Lines 38-46 and Col 
23 Lines 24-37). 

13. Regarding Claim 28, Cuche discloses the method of claim 27, wherein 
determining the aberration correction value comprises selecting the ratio having 
the smallest variance between the transformed complex image and the second 
complex image at (Col 21 Lines 13-38). 
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14. Regarding Claim 29, Cuche discloses the method of claim 26, wherein the 
first and second complex images comprise holographic images at (Fig 1 
Elements 4,5 and Col 6 Lines 26-46). 

15. Claim 30 is a corresponding system claim of the method performed by claim 

18. See the explanation of Claim 18. Cuche also discloses the system in (Figs 
1,12a and 12b). 

16. Claim 31 is a corresponding system claim of the method performed by claim 

19. See the explanation of Claim 19. Cuche also discloses the system in (Figs 
1,12a and 12b). 

17. Claim 32 is a corresponding system claim of the method performed by claim 

20. See the explanation of Claim 20. Cuche also discloses the system in (Figs 
1,12a and 12b). 

18. Claim 33 is a corresponding system claim of the method performed by claim 

21 . See the explanation of Claim 21 . Cuche also discloses the system in (Figs 
1,12a and 12b). 



Application/Control Number: 1 0/661 ,873 Page 7 

Art Unit: 2624 

19. Claim 34 is a corresponding system claim of the method performed by claim 

22. See the explanation of Claim 22. Cuche also discloses the system in (Figs 
1,12a and 12b). 

20. Claim 35 Is a corresponding system claim of the method performed by claim 

23. See the explanation of Claim 23. Cuche also discloses the system in (Figs 
1,12a and 12b). 

21. Regarding Claim 36,Cuche discloses the system of claim 30, wherein the 
digital recorder comprises a CCD camera at (Col 1 1 Lines 40 -52). 

22. Regarding Claim 37, Cuche discloses a system of claim 30, further 
comprising a beam combiner optically coupled to the digital recorder, the beam 
combiner operable to receive a reference beam and an object beam to generate 
the first and second complex images at (Col 6 Lines 36-37). Also see (Figs 
1,2a-2d). 

23. Regarding Claim 38, Cuche discloses a method for detecting differences 
between complex images in (Figs 1), comprising: acquiring a first complex image 
and a second complex image, the first and second complex images including 
similar features at (Elementsi, 4,5, Col 11 Lines 24-57 and Col 6 Lines 26-46); 
determining if an aberration value difference exists between the first and second 



Application/Control Number: 1 0/661 ,873 Page 8 

Art Unit: 2624 

complex images at (Col 22 Lines 30-33 and Col 23 Lines 16-22) and (Col 16 
Lines 14-50 and Col 22 Lines 36-44); correcting the aberration value difference 
by iteratlvely modifying the first complex image by an aberration function and 
comparing the modified first complex image with the second complex image in a 
high frequency range (Col 23 Lines 10-65); modifying the second complex 
image with a low frequency ratio to replace low frequency components of the 
second complex image with low frequency components of the first complex 
image at (Col 8 Lines 47-67,Col 9 Lines 1-15,Col 11 Lines 9-20 and Col 24 
Lines 9-29); and comparing high frequency components of the modified first 
complex image and the modified second complex images to determine if the first 
complex image matches the second complex image at (Col 2 Lines 9-14,32- 
67,Col 19 Lines 27-41 and Col 23 Lines 10-37). At (Col 8 Lines 46-49 and Col 
9 Lines 15-25) Cuche discloses that the low frequencies are suppressed 
(exclude) leaving only high frequencies to be compared. 

24. Regarding Claim 39, Cuche discloses the method of claim 38, further 
comprising: selecting a plurality of aberration values for the first complex image 
from an anticipated aberration range at (Col 22 Lines 30-33 and Col 23 Lines 
16-22); and computing the aben^ation function for each of the aberration values at 
(Col 16 Lines 14-50 and Col 22 Lines 36-44). 
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25. Regarding Claim 40, Cuche discloses the method of claim 38, further 
comprising performing a Fourier transform on the first complex image such that 
the first complex image is modified in a frequency domain at (Col 8 Lines 29-35). 

26. Regarding Claim 41 , Cuche discloses the method of claim 40, further 
comprising performing an inverse Fourier transform on the modified first complex 
image before comparing the modified first complex image with the second 
complex image at (Col 8 Lines 36-49). 

27. Regarding Claim 42, Cuche discloses the method of claim 38, wherein 
comparing the modified first complex image with the second complex image 
comprises determining a variance of a modulus of a ratio of the modified first 
complex image and the second complex image at (Col 6 Lines 38-46 and Col 
23 Lines 24-37). 

28. Regarding Claim 43, Cuche discloses the method of claim 42, further 
comprising determining an aberration correction value by selecting the ratio 
having the smallest variance between the modified first complex image and the 
second complex image at (Col 21 Lines 13-38). 

29. Regarding Claim 44, Cuche discloses the method of claim 38, further 
comprising applying a low pass filter to a ratio of the modified first complex image 
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and the second complex image to obtain the low frequency ratio at 
(Col 8 Lines 54-67 and Col 9 Lines 1-15). Cuche discloses that the Fourier 
filtering image processing can be done before (and/or) after the numerical 
reconstruction of the hologram at (Col 8 Lines 54-67). 

30. Regarding Claim 45, Cuche discloses the method of claim 44, further 
comprising calculating a Fourier transform of the ratio of the modified first 
complex image and the second complex image in order to apply the low pass 
filter in a frequency domain at (Col 8 Lines 54-67 and Col 9 Lines 1-15). 

31. Regarding Claim 46, Cuche discloses the method of claim 45, further 
comprising calculating an inverse Fourier transform of the low frequency ratio in 
order to modify the second complex image in a time domain at (Col 8 Lines 36- 
49). 

32. Regarding Claim 47, Cuche discloses the method of claim 38, wherein the 
first and second complex images comprise holographic images at (Fig 1 
Elements 4,5 and Col 6 Lines 26-46). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cuche in 

view of Chen (US 4850662) Hereafter Chen. 

33. Regarding Claim 24, Cuche discloses all the limitations of Claim 18. Cuche 
also discloses correcting the aberration at (Col 22 Lines 30-33) and is silent 
about the minimum and maximum aberration values. Chen however discloses 
wherein the anticipated aberration range includes a minimum aberration value 
and a maximum aberration value at (Col 5 Line 57-65 and Col 6 Lines 50-62). 

Both Cuche and Chen are from the same field of endevour and are 
analogous art and have the same problem of correcting the aberration, therefore 

it would have been obvious for one of ordinary skill in the art at the time the 
invention was made to use the teachings of Chen in correcting aberrations in the 
method and apparatus of Cuche for the above reasons. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jayesh A. Patel whose telephone number is 571- 
270-1227. The examiner can normally be reached on M-F 7.00am to 4.30 pm (5- 
4-9). If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jingge Wu can be reached on 571-272-7429. The fax 
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phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Jayesh Patel 
05/03/07 



